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AB The present invention relates to methods for gene therapy, esp. to 
adenovirus -based gene therapy, and related cell lines and 
compns. In particular, novel nucleic acid constructs and packaging 
cell lines are disclosed, for use in facilitating the development of 
high-capacity and targeted vectors. The invention also discloses a 
variety of high-capacity adenovirus vectors and related 
compns. and kits including the disclosed cell lines and vectors. 
Methods of prepg. complementing packaging cell lines for deleted 
adenovirus (Ad) vectors by stably transfecting 
them with plasmids expressing one or more of adenovirus 
El, E4 or Fiber genes are provided. The helper -independent 
fiberless adenovirus Ad5 . .beta .gal . .DELTA. F has been 
characterized in terms of genome sequence, replication in 
complementing cells, compn. and structure of viral particles. These 
particles are nearly identical to those of first -generation 
Ad vectors with reduced infectivity on epithelial cells, but 
they retain the ability to infect monocytic cells via an 
integrin-dependent pathway, which provide a novel approach to 
developing retargeted Ad gene therapy vectors. Targeted 
adenovirus delivery vectors with defective or modified fiber 
(such as making chimeric fiber of different types 
adenoviruses, inserting heterologous peptide sequence in the 
HI loop, adding exogenous fiber , and etc.) and with other 
modifications including alternative tripartite 
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leader (TPL) are also studied. Finally, the 

invention discloses methods of prepg. and using the disclosed 

and kits. 
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Spliced exons of adenovirus 

late RNAs colocalize with snRNP in a specific 
nuclear domain 

Bridge, Eileen; Riedel, Kai-Uwe; Johansson, 
Britt-Marie; Pettersson, Ulf 

Dep. Med. Genetics, Uppsala University, Uppsala, 
S-75123, Swed. 
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Journal 
English 

Posttranscriptional steps in the prodn. of mRNA include well 
characterized polyadenylation and splicing reactions, but it is also 
necessary to understand how RNA is transported within the nucleus 
from the site of its transcription to the nuclear pore, where it is 
translocated to the cytoplasmic compartment. Detg. the localization 
of RNA within the nucleus is an important aspect of understanding 
RNA prodn. and may provide clues for investigating the trafficking 
of RNA within the nucleus and the mechanism for its export to the 
cytoplasm. We have previously shown that late phase 
adenovirus -infected cells contain large clusters of snRNP 
and non-snRNP splicing factors; the presence of these structures is 
correlated with high levels of viral late gene transcriptions. The 
snRNP clusters correspond to enlarged interchromatin granules 
present in late phase infected cells. Here we show that 
polyadenylated RNA and spliced tripartite leader 
exons from the major late transcription unit are present in 
these same late phase snRNP-contg. structures. We find that the 
majority of the steady state viral RNA present in the nucleus is 
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spliced at the tripartite leader exons 
Tripartite leader exons are 

efficiently exported from the nucleus at a time when we detect their 
accumulation in interchromatin granule clusters. Since the enlarged 
interchromatin granules contain spliced and polyadenylated RNA, we 
suggest that viral RNA may accumulate in this late phase structure 
during an intranuclear step in RNA transport. 
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which have opposite effects on accumulation of 
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SOURCE: Mol. Cell. Biol. (1994), 14(1), 437-45 
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AB All mRNAs expressed from the adenovirus major late 

transcription unit have a common, 201-nucleotide-long 5* leader 
sequence, which consists of three short exons (the 
tripartite leader) . This leader has two variants, 
either with or without the i- leader exon, which, when 
present, is spliced between the second and the third exons 
of the tripartite leader. Previous studies have 
shown that adenovirus early region 4 (E4) encodes two 
proteins, E4 open reading frame 3 (E4-ORF3) and E4-ORF6, which are 
required for efficient expression of mRNAs from the major late 
transcription unit. These two E4 proteins appear to have redundant 
activities, and expression of one has been shown to be sufficient 
for efficient major late mRNA accumulation during a lytic virus 
infection. In this report, the authors provide evidence that 
E4-ORF3 and E4-ORF6 both regulate major late mRNa accumulation by 
stimulating constitutive splicing. Moreover, the authors show that 
the two proteins have different effects on accumulation of 
alternatively spliced tripartite leader 

exons. In a DNA transfection assay, E4-ORF3 was shown to 
facilitate i-leader exon inclusion, while E4-ORF6 
preferentially favored i-leader exon skipping. In addn., 
E4-ORF3 and E4-ORF6 had the same effects on accumulation of 
alternatively spliced chimeric .beta. -globin transcripts. This 
finding suggests that the activities of the two proteins may be of 
more general relevance and not restricted to splicing of major late 
tripartite leader-contg. pre-mRNAs. 
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Interestingly, E4-ORF6 expression was also shown to stimulate 
i- leader exon skipping during a lytic virus infection. 

L2 ANSWER 5 OF 9 CAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 1992:441812 CAPLUS 

DOCUMENT NUMBER: 117:41812 

TITLE: The 11,600-Mw protein encoded by region E3 of 
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K.; Wold, William S. M. 
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AB The authors have reported that an 11,600-Mw (11. 6K) protein is coded 
by region E3 of adenovirus. In this report two new 
antipeptide antisera were prepd. that have allowed further 
characterization of this protein. The 11. 6K protein migrates as 
multiple diffuse bands having apparent Mws of about 14,000, 21,000, 
and 31,000 on SDS-polyacrylamide gel electrophoresis. 
Immunoblotting as well as virus mutants with deletions in the 11. 6K 
gene were used to show that the various gel bands represent forms of 
11. 6K. The 11. 6K protein was synthesized in very low amts . during 
early stages of infection, from the scarce E3 mRNAs d and e which 
initiate from the E3 promoter. However, 11. 6K was synthesized very 
abundantly at late stages of infection, approx. 400 times the rate 
at early stages, from new mRNAs termed d ! and e'. Reverse 
transcriptase-polymerase chain reaction and RNA blot expts. 
indicated that mRNAs d' and e' had the same body (the coding 
portion) and the same middle exon (the y leader) as early 
E3 mRNAs d and e, but mRNAs d' and e* were spliced at their 5» 
termini to the major late tripartite leader 

which is found in all mRNAs in the major late transcription unit. 
MRNAs d* and e' and the 11. 6K protein were the only E3 mRNAs and 
protein that were scarce early and were greatly amplified at late 
stages of infection. This suggests that specific cis- and 
trans -acting sequences may function to enhance the splicing of mRNAs 
d' and e 1 at late stages of infection and perhaps to suppress the 
splicing of mRNAs d and e at early stages of infection. The authors 
propose that the 11. 6K gene be considered not only a member of 
region E3 but also a member of the major late transcription unit. 
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mRNA accumulation via 5' introns 
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9543-7 

CODEN: PNASA6; ISSN: 0027-8424 
Journal 
English 

The adenovirus major late transcription unit accounts for 
most virus-specific transcription late after infection. All mRNAs 
expressed from this unit carry a short spliced leader, the so-called 
tripartite leader, attached to their 5' ends. 
Here, a function is described for an adenovirus gene 
product in the control of major late mRNA abundance. Early region 4 
(E4) stimulates mRNA accumulation from tripartite 
leader intron-contg. transcription units . apprx. 10-f old in 
short-term transfection assays. The effect was already detectable 
in nuclear RNA and was not due to a transcriptional activation 
through any of the major late promoter elements or through an effect 
at nuclear-to-cytoplasmic mRNA transport. A surprising positional 
effect of the intron was noted. To be E4 -responsive, the intron had 
to be placed close to the pre -mRNA 5' end. The same intron located 
far downstream in the 3 1 -untranslated region of the mRNA was not E4 
responsive. The E4 enhancement was not dependent on specific virus 
exon or intron sequences. These results suggest that E4 
modulates a general pathway in mammalian mRNA formation. 
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AB The full cDNA sequence of human blood- coagulation factor VIII is 

presented and an expression vector that is capable of directing the 
synthesis of human factor VIII in baby hamster kidney (BHK) cells is 
prepd. Thus, plasmid pAML3P.8cl comprised the adenovirus 
tripartite leader spliced in the 3rd exon 

to the 5' untranslated region of the factor VIII sequence followed 
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by the full-length factor VIII structural gene, including its signal 
sequence. The 3' untranslated region of the factor VIII gene was 
spliced to the 3 ' untranslated region of the hepatitis B surface 
antigen gene. This was followed by the dihydrofolate reductase gene 
which has an SV40 virus early promoter and a hepatitis virus 3 ' 
untranslated region conferring a functional polyadenylation signal. 
The factor VIII expression plasmid, pAML3P.8cl, was contransf ected 
into BHK cells with the neomycin resistance vector pSVEneoBal6. 
These cells were first selected with G418 followed by selection with 
methotrexate. RIAs were performed on supernatants and lysed cells 
of the BHK factor VIII -producing cell lines to det. the amt. of 
factor VIII produced by the cells. 
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DOCUMENT TYPE: Journal 
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AB A transient expression system was used to study the role of the 
adenovirus late and SV40 virus early mRNA leader sequences 
and adenovirus virus-assocd . (VA) RNAs in mRNA 
translation. Hybrid transcription units contg. the 
adenovirus late and SV40 early promoters fused to various 
coding regions were introduced into monkey COS cells on plasmids 
contg. a SV40 origin of replication. The translational efficiencies 
of the mRNAs produced from these plasmids were detd. after 
alterations in the viral leader sequences or in the presence of VA 
RNAs provided by adenovirus infection of the transfected 
cells or by cotransf ection with plasmids contg. the VA genes. 
Efficient translation of mRNA with either adenovirus or 
SV4 0 leader sequences is dependent upon the presence of VA RNA. 
Translational stimulation by VA RNA of mRNAs contg. the 
adenovirus tripartite leader sequences 
is dramatically reduced if leader exons 2 and 3 are 
removed or if their orientation is altered. Sequence anal, has 
indicated a homol. between the nontranslated 5' end of SV4 0 early 
mRNA and sequences at the border of the 2nd and 3rd 
tripartite leader exons, which may be 

responsible for the increased translation of these mRNAs in the 
presence of VA RNA. 
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TITLE: Sequence dependent interaction of hnRNP proteins 

with late adenoviral transcripts 

AUTHOR(S): VanEekelen, Chris; Ohlsson, Rolf; Philipson, 

Lennart; Mariman, Edwin; Van Beek, Rita; Van 
Venrooi j , Walther 

CORPORATE SOURCE: Dept. Biochem. , Univ. Nijmegen, Nijmegen, 6525 
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CODEN: NARHAD; ISSN: 03 05-104 8 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Irradn. with UV light was used to induce covalent linkage between 

heterogeneous nuclear RNA (hnRNA) and its assocd. proteins in intact 

HeLa cells late after infection with adenovirus type 2. 

Covalently linked hnRNA-protein complexes (hnRNP) contg. 

adenovirus poly (A) + RNA were isolated and their protein 

moieties were characterized. Host 42 , 000-dalton hnRNP proteins were 

the major proteins crosslinked to viral hnRNA. To investigate their 

possible involvement in RNA processing, the localization of these 

crosslinked polypeptides on adenoviral late transcripts 

was detd. Sequences of RNA around the attachment sites of the 

protein were isolated. After in vitro labeling they were hybridized 

to Southern blots of adenovirus DNA fragments. The 

hybridization patterns revealed that the 42 , 000-dalton polypeptides 

can be linked to adenoviral transcripts over the entire 

length of the RNA, corresponding to 16.2-91.5 map units of the viral 

genome. Fine mapping within the Hindlll B region (16.8-31.5 map 

units) established, however, that the localization of the 

crosslinked polypeptides was not random in all parts of the 

transcript. Sequences around the 3rd leader and the 3' part of the 

i- leader were overrepresented, whereas the regions encoding VA I and 

VA II RNA and the late region 1 mRNA bodies were underrepresented in 

the crosslinked RNA. Using genomic DNA fragments and a cDNA clone 

contg. the tripartite leader, it appeared that 

leader and intervening sequences were represented about equally in 

crosslinked RNA fragments. Although these results do not support 

the notion that introns or exons are specifically 

interacting with 1 RNP protein, they demonstrate that the 

42 , 000-dalton hnRNP proteins are nonrandomly positioned on the RNA 

sequence. 
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NOVELTY - An isolated nucleic acid molecule (I) comprising an 

adenovirus (AV) tripartite leader ( 

TPL) nucleotide with a sequence comprising two different 
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TPL exons or three same or different TPL 
exons, is new. 

DETAILED DESCRIPTION - A new isolated nucleic acid molecule (I) 
comprises an AV TPL nucleotide with a sequence comprising 
TPL exons that are complete TPL 
exon 1, partial TPL exon 1 # complete 
TPL exon 2 or complete TPL exon 

3 and which may not comprise partial TPL exon 1, 
complete TPL exon 2 and complete TPL 
exon 3 . 

INDEPENDENT CLAIMS are also included for the following: 

(1) an AV vector complementing plasmid comprising (I); 

(2) an AV vector packaging cell line (PCL) comprising (I), a 
promoter and a nucleic acid that encodes an AV structural protein, 
where the TPL sequence consists of a complete TPL 

exon linked to a complete second TPL exon 
linked to a complete third TPL exon; 

(3) a recombinant AV particle (RAP) comprising a recombinant AV 
vector genome (RAVG) that does not encode or express sufficient AV 
fiber protein (FP) to support packaging of a fiber-containing AV 
without complementation of the fiber gene in a PC comprising the 
TPL nucleotide sequence of the new nucleic acid, and 

optionally an exogenous protein; 

(4) a helper-independent fiberless RAVG comprising genes which: 
encode all AV structural gene products but do not express sufficient 
AV FP to package a fiber-containing AV particle in a PC containing a 
TPL nucleotide sequence of (I) , without complementation of 

the fiber gene or the genome lacks the fiber gene; or encode an 
exogenous protein; 

(5) an isolated nucleic acid that comprises (4) ; 

(6) producing an AV vector particle containing (4) comprising 
providing a PCL (containing (I)) which complements replication and 
packaging of the genome and (4) which is deficient in expressing 
functional FP to support assembly of fiber-containing particles, and 
harvesting the particles produced by the CL; 

(7) delivering an exogenous gene to a target cell comprising 
infecting the cell with a RAP; 

(8) pseudotyping recombinant viral vectors comprising 
complementing a missing fiber gene of a helper -independent or 
helper-dependent fiberless RAVG by expressing in PC's a fiber gene 
from a different adenoviral serotype than the RAV; 

(9) targeting an AV vector to a cell comprising introducing a 
helper- independent or -dependent fiberless RAVG into a PCL for 
producing a fiber gene-deleted AV vector, where the gene for a 
missing FP is complemented with a gene for a desired modification; 

(10) producing a modified AV comprising providing in vitro an 
exogenous FP to a fiberless virus preparation; 

(11) delivering a heterologous gene to Epstein-Barr virus 
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(EBV) -infected B cells comprising infecting the cells with a 
pseudotyped Ad5 beta gal. Delta F particle or other fiber-deleted AV 
particle having a chimeric fiber including the receptor-binding knob 
domain of the AV type 3 fiber; 

(12) producing a modified AV comprising producing a fiberless 
AV helper -dependent fiberless RAVG in a PCL and a helper virus 
vector, where the CL complements a deficient FP gene; 

(13) a composition for preparing a therapeutic vector 
comprising a plasmid containing an AV genome lacking a nucleotide 
sequence encoding a FP or a genome incapable of expressing fiber 
which results in packaging; 

(14) delivering a heterologous gene to an animal comprising 
contacting a target cell in vivo or ex vivo with a RAP that infects 
the cell; 

(15) producing a gutless adenoviral vector particle 
comprising: 

(a) delivering a helper AV vector genome that lacks any gene 
encoding AV FP or lacks the ability to encode AV FP to produce an 
adenoviral vector comprising FP in the absence of 

complementation by the PC (comprising (I) linked to a promoter and 
to an adenoviral FP or chimeric protein including an AV FP 
tail domain) to an AV vector PC; 

(b) delivering a gutless AV vector genome to the PC; and 
recovering the gutless adenoviral vector particle produced 

by the cell; 

(16) a helper AV particle comprising an AV vector genome with a 
mutation in its packaging sequence that renders it incapable of 
being packaged, that does not encode or express AV protein to 
support packaging of a fiber-containing AV particle without 
complementation of the fiber gene; 

(17) a helper AV particle comprising an AV vector genome with 
recombinase sites flanking its packaging sequence, where the vector 
genome does not encode or express AV fiber protein to support 
packaging of a fiber-containing AV particle without complementation 
of the fiber gene; 

(18) an AV particle comprising a gutless adenoviral 
vector genome and a fiberless capsid; 

(19) an AV particle comprising a gutless adenoviral 
vector genome and a capsid with a modified FP; and 

(20) a PC for the production of a fiberless or fiber-modified 
gutless AV particle comprising an AV vector complementing plasmid 
(containing (I) linked to a promoter and a nucleotide sequence 
encoding an adenoviral FP or chimeric adenoviral 

FP) and a nucleotide sequence encoding a recombinase. 
ACTIVITY - None given. 

MECHANISM OF ACTION - Gene therapy. No biological data is 
given. 

USE - (I) is used to produce an AV vector particle, deliver an 
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exogenous gene to a target cell, pseudotype recombinant viral 
vectors, target an AV vector to a cell, produce a modified AV, 
deliver a heterologous gene to an animal and produce a gutless 
adenoviral vector particle (claimed) . 
Dwg. 0/30 
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AB Posttranscriptional steps in the production of mRNA include well 

characterized polyadenylation and splicing reactions, but it is also 
necessary to understand how RNA is transported within the nucleus 
from the site of its transcription to the nuclear pore, where it is 
translocated to the cytoplasmic compartment. Determining the 
localization of RNA within the nucleus is an important aspect of 
understanding RNA production and may provide clues for investigating 
the trafficking of RNA within the nucleus and the mechanism for its 
export to the cytoplasm. We have previously shown that late phase 
adenovirus -infected cells contain large clusters of snRNP 
and non-snRNP splicing factors; the presence of these structures is 
correlated with high levels of viral late gene transcription. The 
snRNP clusters correspond to enlarged interchromatin granules 
present in late phase infected cells. Here we show that 
polyadenylated RNA and spliced tripartite leader 
exons from the viral major late transcription unit are 
present in these same late phase snRNP-containing structures. We 
find that the majority of the steady state viral RNA present in the 
nucleus is spliced at the tripartite leader 
exons. Tripartite leader exons 

are efficiently exported from the nucleus at a time when we detect 
their accumulation in interchromatin granule clusters. Since the 
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enlarged interchromatin granules contain spliced and polyadenylated 
RNA, we suggest that viral RNA may accumulate in this late phase 
structure during an intranuclear step in RNA transport . 
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AB All mRNAs expressed from the adenovirus major late 

transcription unit have a common, 201-nucleotide-long 5* leader 
sequence, which consists of three short exons (the 
tripartite leader) . This leader has two variants, 
either with or without the i-leader exon, which, when 
present, is spliced between the second and the third exons 
of the tripartite leader. Previous studies have 
shown that adenovirus early region 4 (E4) encodes two 
proteins, E4 open reading frame 3 (E4-0RF3) and E4-ORF6, which are 
required for efficient expression of mRNAs from the major late 
transcription unit. These two E4 proteins appear to have redundant 
activities, and expression of one has been shown to be sufficient 
for efficient major late mRNA accumulation during a lytic virus 
infection. In this report, we provide evidence that E4-0RF3 and 
E4-ORF6 both regulate major late mRNA accumulation by stimulating 
constitutive splicing. Moreover, we show that the two proteins have 
different effects on accumulation of alternatively spliced 
tripartite leader exons. In a DNA 

transfection assay, E4-ORF3 was shown to facilitate i-leader 

exon inclusion, while E4-ORF6 preferentially favored 

i-leader exon skipping. In addition, E4-ORF3 and E4-ORF6 

had the same effects on accumulation of alternatively spliced 

chimeric beta-globin transcripts. This finding suggests that the 
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activities of the two proteins may be of more general relevance and 
not restricted to splicing of major late tripartite 
leader-containing pre-mRNAs. Interestingly, E4-ORF6 
expression was also shown to stimulate i-leader exon 
skipping during a lytic virus infection. 
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AB We have reported that an 11,600-MW (11. 6K) protein is coded by 
region E3 of adenovirus. We have now prepared two new 
antipeptide antisera that have allowed us to characterize this 
protein further. The 11. 6K protein migrates as multiple diffuse 
bands having apparent Mws of about 14,000, 21,000, and 31,000 on 
sodium dodecyl sulf ate-polyacrylamide gel electrophoresis. 
Immunoblotting as well as virus mutants with deletions in the 11. 6K 
gene were used to show that the various gel bands represent forms of 
11. 6K. The 11. 6K protein was synthesized in very low amounts during 
early stages of infection, from the scarce E3 mRNAs d and e which 
initiate from the E3 promoter. However, 11. 6K was synthesized very 
abundantly at late stages of infection, approximately 400 times the 
rate at early stages, from new mRNAs termed d 1 and e'. Reverse 
transcriptase-polymerase chain reaction and RNA blot experiments 
indicated that mRNAs d' and e» had the same body (the coding 
portion) and the same middle exon (the y leader) as early 
E3 mRNAs d and e, but mRNAs d' and e' were spliced at their 5' 
termini to the major late tripartite leader 

which is found in all mRNAs in the major late transcription unit. 
mRNAs d' and e' and the 11. 6K protein were the only E3 mRNAs and 
protein that were scarce early and were greatly amplified at late 
stages of infection. This suggests that specific cis- or 
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trans -acting sequences may function to enhance the splicing of mRNAs 
d' and e 1 at late stages of infection and perhaps to suppress the 
splicing of mRNAs d and e at early stages of infection. We propose 
that the 11. 6K gene be considered not only a member of region E3 but 
also a member of the major late transcription unit. 
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AB The adenovirus major late transcription unit accounts for 

most virus -specific transcription late after infection. All mRNAs 

expressed from this unit carry a short spliced leader, the so-called 

tripartite leader, attached to their 5" ends. Here 

we describe a function for an adenovirus gene product in 

the control of major late mRNA abundance. We show that early region 

4 (E4) stimulates mRNA accumulation from tripartite 

leader intron- containing transcription units approximately 

10-fold in short-term transfection assays. The effect was already 

detectable in nuclear RNA and was not due to a transcriptional 

activation through any of the major late promoter elements or 

through an effect at nuclear to cytoplasmic mRNA transport. A 

surprising positional effect of the intron was noted. To be E4 

responsive, the intron had to be placed close to the pre-mRNA 5' 

end. The same intron located far downstream in the 3' untranslated 

region of the mRNA was not E4 responsive. The E4 enhancement was not 

dependent on specific virus exon or intron sequences. 

These results suggest that E4 modulates a general pathway in 

mammalian mRNA formation. 
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A transient expression system was used to study the role of the 
adenovirus late and simian virus 40 (SV40) early mRNA leader 
sequences and adenovirus virus-associated (VA) RNAs in 
mRNA translation. Hybrid transcription units containing the 
adenovirus late and SV4 0 early promoters fused to various 
coding regions were introduced into monkey COS cells on plasmids 
containing a SV4 0 origin of replication. The translational 
efficiencies of the mRNAs produced from these plasmids were 
determined after alterations in the viral leader sequences or in the 
presence of VA RNAs provided by adenovirus infection of 
the transfected cells or by cotransf ection with plasmids containing 
the VA genes. Efficient translation of mRNA with either 
adenovirus or SV4 0 leader sequences is dependent upon the 
presence of VA RNA. Translational stimulation by VA RNA of mRNAs 
containing the adenovirus tripartite 
leader sequences is dramatically reduced if leader 
exons 2 and 3 are removed or if their orientation is 
altered. Sequence analysis has indicated a homology between the 
nontranslated 5' end of SV40 early mRNA and sequences at the border 
of the 2nd and 3rd tripartite leader 
exons, which may be responsible for the increased 
translation of these mRNAs in the presence of VA RNA. 
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AB Irradiation with ultraviolet light was used to induce covalent 

linkage between hnRNA and its associated proteins in intact HeLa 
cells, late after infection with adenovirus type 2. 

Covalently linked hnRNA-protein complexes, containing polyadenylated 
adenoviral RNA, were isolated and their protein moiety 
characterized. Host 42,000 Mr hnRNP proteins proved to be the major 
proteins crosslinked to viral hnRNA. To investigate their possible 
involvement in RNA processing, the localization of these 
cross-linked polypeptides on adenoviral late transcripts 
was determined. Sequences of RNA around the attachment sites of the 
protein were isolated. After in vitro labeling they were hybridized 
to Southern blots of adeno DNA fragments. The hybridization patterns 
revealed that the 42,000 Mr polypeptides can be linked to 
adenoviral transcripts over the entire length of the RNA, 
corresponding to 16.2-91.5 m.u. of the viral genome. Fine mapping 
within the Hind III B region (16.8-31.5 m.u.) established, however, 
that the localization of the cross-linked polypeptides was not 
random in all parts of the transcript. Sequences around the third 
leader and the 3' part of the i-leader were overrepresented, whereas 
the regions encoding VA I and VA II RNA and the late region 1 mRNA 
bodies were underrepresented in the cross -linked RNA. Using genomic 
DNA fragments and a cDNA clone containing the tripartite 
leader it appeared that leader and intervening sequences 
were represented about equally in cross-linked RNA fragments. 
Although these results do not support the notion that introns or 
exons are specifically interacting with one RNP protein, 
they demonstrate that the 42,000 hnRNP proteins are non randomly 
positioned on the RNA sequence. 
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expressing rabies virus glycoprotein 
Fodor, I.; Kucsera, L . ; Fodor, Nadja; Palfi, V.; 
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Gene immunization can be an effective vaccine strategy eliciting 
both humoral and cell-mediated immune responses. We constructed 
plasmid vectors expressing the full-length Vnukovo-32 rabies virus 
glycoprotein G under the control of CMV IE promoter and enhancer, 
adenovirus tripartite leader sequences 

and poly A signal of SV40. The gene vaccines were evaluated for the 
ability to elicit neutralizing antibodies and to protect BALB/c mice 
against lethal rabies virus challenge. First, mice were injected 
i.m. into the left hind leg and by the intradermoplantar (i.d.p.) 
route with equal amts. of plasmid DNA (0.25-0.1 mg) . Two weeks 
later, immunization was boosted with an addnl. dose of the DNA. The 
immunized mice were challenged by intracerebral (i.e.) inoculation 
of CVS-27 (10-50 LD50) rabies virus. All mice produced anti-rabies 
virus neutralizing antibodies with a titer of .gtoreq. 1:45 after 
immunization with 0.1-0.4 mg of DNA. In challenge expts., 83 to 
91.6% protection was obsd. These results confirm that a DNA vaccine 
could be a simple and effective soln. for preventing the spread of 
rabies . 
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Induction of protective immunity in chickens 
immunised with plasmid DNA encoding infectious 
bursal disease virus antigens 
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AB Direct DNA inoculations were used to det. the efficacy of gene 
immunization of chickens to elicit protective immune responses 
against infectious bursal disease virus (IBDV) . The vp2 gene of 
IBDV strains GP4 0 and D7 8, and the vp2-vp4-vp3 encoding segment of 
strain D78 were cloned in an expression vector which consisted of 
human cytomegalovirus (HCMV) immediate early enhancer and promoter, 
adenovirus tripartite leader sequences 

and SV40 polyadenylation signal. For purifn. of vaccine-quality 
plasmid DNA from E. coli, an effective method was developed. 
Chickens were vaccinated by inoculation of DNA by two routes (i.m. 
and i.p.). Two weeks later, chickens were boosted with DNA, and at 
2 wk post-boost, they were challenged with virulent IBDV strain. 
Low to undetectable levels of IBDV-specif ic antibodies and no 
protection were obsd. with DNA encoding VP2. However, plasmids 
encoding VP2-VP4-VP3 induced IBDV-specif ic antibodies and protection 
in the chickens. DNA immunization opens a new approach to the 
development of gene vaccines for chickens against infectious 
diseases . 
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AB The design of efficient expression vectors is a major component in 
the development of a high level prodn. system for recombinant 
antibodies. The BKV enhancer/Adenovirus major-late promoter 
(BKV/AdMLP) and human cytomegalovirus immediate-early 
enhancer/promoter (CMV) were evaluated. The Adenovirus 
tripartite leader contg. a chimeric intron 

(AdTpl-SS) , Ig leader intron and J/C chimeric intron were added 
and/or shifted. Cell lines COS-1, CV-1, 293S, CHO and NSO were used 
as hosts for transient assays. The secreted products were 
quantified by ELISA. In all cell lines, the CMV enhancer/promoter 
yielded higher secretion levels than the BKV/AdMLP. AdTpl-SS and 
J/C intron each had a pos . but not cumulative effect whereas 
splicing the Ig leader region only complicated the cloning and was 
without significant benefit. Positioning the J/C intron between the 
variable and the const, domain is necessary to obtain benefits 
except in CHO where the same intron inserted downstream of a cDNA 
yielded comparative results. Overall, adding splice site(s) to cDNA 
increased secretion 2 to 6 times. In transient expression, levels 
of 8 to 17 .mu.g of Kappa chain per mL were measured resp. in COS-1 
and in 293S cells using our best construct. Results obtained from 
transient assays led to the assembly of two cassettes in tandem to 
express both chains of B43.13 MAb. Stable expression levels in 
static batch cultures attain 80 .mu.g/mL in 293S and over 350 
.mu.g/mL in NSO using serum-free medium. 
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the induction of immune response by DNA 
immunization 

Lee, Ann Hwee; Sun, You Suk; Sung, Jun Ho; Yang, 
Se Hwan; Sung, Young Chul 
Department of Life Science, School of 
Environmental Engineering, Pohang University of 
Science and Technology, Pohang, 790-784, S. 
Korea 

Mol. Cells (1997), 7(4), 495-501 
CODEN: MOCEEK; ISSN: 1016-8478 
Korean Society of Molecular Biology 
Journal 
English 

I.m. injection of plasmid DNA is an efficient method to introduce a 
foreign gene into a live animal. The authors investigated several 
factors affecting the gene transfer efficiency and the following 
immune response by i.m. injection of plasmid DNA. When the strength 
of several highly efficient viral promoters was compared in muscle 
by using the chloramphenicol acetyltransf erase (CAT) gene as an 
indicator, cytomegalovirus (CMV) immediate early promoter was 
stronger than any other viral promoters including Rous sarcoma virus 
(RSV) , murine leukemia virus (SL3-3), and simian virus 40 (SV40) 
early promoters . Inclusion of adenovirus 
tripartite leader (TPL) sequences and a synthetic 

intron in the 5 ■ untranslated region of mRNA moderately stimulated 
the CAT expression. The expression of encephalomyocarditis virus 
(EMCV) VP1 gene was greatly enhanced by the TPL sequences and an 
intron. The level of humoral immune response by i.m. injection of 
various VP1 expression plasmids was compared. The seroconversion 
rate was highly dependent on the strength of the expression vector. 
However, the ratio of IgGl and IgG2a immune response was not 
variable depending on the strength of the expression vector. Also, 
the efficiency of the sindbis virus -based DNA vector was examd. for 
the gene expression and immune response. Although a high level of 
CAT expression was obtained in muscle by using this system, VP1 was 
not produced as much as the conventional expression vectors. 
Furthermore, little humoral immune response was elicited by i.m. 
injection of VPl-expressing sindbis vector, suggesting that this 
system was not superior to the conventional vector for DNA 
immunization. 
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AUTHOR(S): Vrati, Sudhanshu; Brookes, D. E./ Boyle, D. B.; 

Both, G. W. 

CSIRO Division of Biomolecular Engineering, P.O. 
Box 184, North Ryde, N.S.W., 2113, Australia 
Gene (1996), 177(1/2), 35-41 
CODEN: GENED6; ISSN: 0378-1119 
Elsevier 
Journal 
English 

Ovine adenovirus OAV287 was previously isolated from sheep in 
Western Australia. Here we describe a portion of its genome between 
map units 10.3 and 31.7 which includes major ORFs for homologues of 
the IVa2 polypeptide and the DNA replication proteins, Terminal 
protein and DNA polymerase, as well as the N-terminal portion of the 
52/55-kDa polypeptide. In addn., as a prelude to possible 
adaptation of this virus as a vector we have mapped the elements 
which make up the tripartite leader sequence of late mRNAs, thereby 
defining the probable location of the OAV major late promoter. In 
other human and animal adenovirus genomes, one or two VA RNA genes 
are encoded between the ORFs for Terminal protein and 52/55-kDa 
polypeptides. In OAV, these ORFs overlap, suggesting that if VA RNA 
genes are present, they may lie elsewhere in the OAV genome. 
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improved recombinant transfer vector for introducing a DNA sequence, 
encoding a recombinant protein, into an adenovirus genome in 
generating recombinant adenovirus. Recombinant protein prodn., in 
cells infected with the recombinant adenovirus, can approach levels 
as high as 15-20% of total cellular proteins. The improved transfer 
vector includes an expression cassette comprising sequentially a 
transcription promoter, a high efficiency leader, at least one 
splicing signal, an enhancer-like sequence, a cloning site and a 
plurality of polyadenylation sites. Transfer vector pAdBMS, for 
prepn. of recombinant adenovirus 5 expression vectors by homologous 
recombination, was constructed. The expression cassette of pAdBMS 
comprises the BK virus enhancer -like sequence, the adenovirus MLP 
promoter, the adenovirus tripartite 

leader, and a second enhancer-like region consisting of 
adenovirus binding sites Rl, R2 , and R3. The position of the first 
enhancer-like sequence was crit. in enhancing expression from the 
MLP. Recombinant adenovirus prepd. with this transfer vector were 
used to infect 293 cells and recombinant cells were cultured to 
produce herpes simplex virus ribonucleotide reductase subunits. 
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AB Recently, we constructed a series of highly efficient universal 
eukaryotic gene expression vectors (Sheay et al., BioTechniques 
15:856-862, 1993). Such vectors contain a viral promoter and 
enhancer followed by the adenovirus tripartite 
leader sequence, a multiple cloning site for the insertion 
of the gene of interest and a polyadenylation sequence. To enable 
expression of peptides to be secreted into the tissue culture medium 
or to be incorporated into the cell membrane, several modifications 
have been introduced into such vectors : stop codons in all three 
reading frames were inserted at the end of the multiple cloning site 
and a DNA sequence coding for a signal peptide for transport through 
the endoplasmic reticulum (ER) was introduced downstream of the 
adenovirus tripartite leader sequence 

followed by two unique restriction enzyme recognition sites. A 
protocol is described that allows fast and easy cloning of 
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peptide -coding regions, i.e., PCR products, for expression and 
secretion. The transport of a genetically engineered chimeric 
transmembrane protein connected to this ER leader sequence was as 
efficient as that of the original protein from which the ER sequence 
has been derived. These universal vectors can also be used for the 
easy construction of any chimeric transmembrane or secretion 
proteins . 
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AB Recently, we constructed a series of highly efficient universal 
eukaryotic gene expression vectors (Sheay et al . , BioTechniques 
15:856-862, 1993). Such vectors contain a viral promoter and 
enhancer followed by the adenovirus tripartite 
leader sequence, a multiple cloning site for the insertion 
of the gene of interest and a polyadenylation sequence. To enable 
expression of peptides to be secreted into the tissue culture medium 
or to be incorporated into the cell membrane, several modifications 
have been introduced into such vectors: stop codons in all three 
reading frames were inserted at the end of the multiple cloning site 
and a DNA sequence coding for a signal peptide for transport through 
the endoplasmic reticulum (ER) was introduced downstream of the 
adenovirus tripartite leader sequence 

followed by two unique restriction enzyme recognition sites. A 
protocol is described that allows fast and easy cloning of 
peptide -coding regions, i.e., PCR products, for expression and 
secretion. The transport of a genetically engineered chimeric 
transmembrane protein connected to this ER leader sequence was as 
efficient as that of the original protein from which the ER sequence 
has been derived. These universal vectors can also be used for the 
easy construction of any chimeric transmembrane or secretion 
proteins . 
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enhances expression in universal eukaryotic 
vectors 

Sheay, W.; Nelson, S.; Martinez, I.; Chu, T. H. 
T.; Bhatia, S.; Dornburg, R. 

Robert Wood Johnson Med. Sch., Univ. Med. Dent. 
New Jersey, Piscataway, NJ, USA 
BioTechniques (1993), 15(5), 856, 858, 860-2 
CODEN: BTNQDO; ISSN: 0736-6205 
Journal 
English 

A series of universal eukaryotic gene expression vectors was 
constructed. All vectors contain a viral promoter and enhancer, a 
polyliner for insertion of the gene of interest and a 
polyadenylation sequence. To enhance translation, the authors 
inserted the tripartite leader sequence of an adenovirus downstream 
of the promoter. Using the chloramphenicol acetyl transferase (cat) 
gene as a marker, the authors show that the strength of various 
promoters/enhancers in different cell lines differed by two orders 
of magnitude. The presence of the tripartite leader increased the 
efficiency of gene expression up to 18-fold. The level of increase 
is promoter specific and is most likely influenced by addnl . 
sequences flanking the tripartite leader sequence. 
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tripartite leader on the p22 0 

subunit of eukaryotic initiation factor 4F 
during in vitro translation. Effect of p220 
cleavage by foot-and-mouth-disease-virus 
L-protease on in vitro translation 
Thomas, Adri A. M. ; Scheper, Gert C; Kleijn, 
Miranda; De Boer, Mar i ska; Voorma, Harry 0. 
Dep. Mol. Cell Biol., Univ. Utrecht, Utrecht, 
3584 CH, Neth. 
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Journal 
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The adenovirus tripartite leader (TPT) 
5'- untranslated region (5 , UTR) allows translation in 
poliovirus-inf ected cells, in which the p220 subunit of eukaryotic 
initiation factor 4F is degraded. This p220- independent translation 
was investigated by measuring in vitro translation in a reticulocyte 
lysate of a reporter gene, chloramphenicol acetyltransf erase, 
coupled to the TPT 5'UTR. The p220 subunit was degraded by 
translation of a foot-and-mouth disease L-protease construct. 
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Surprisingly, the TPT 5'UTR was dependent on intact p220, as are 
other naturally capped mRNA species. Translation of 
encephalomyocarditis virus RNA was p220 independent, as expected 
from its ability to support internal, cap- independent initiation. 
In vitro protein synthesis expts. with purified initiation factors 
confirmed the dependence of TPT mRNA translation on eukaryotic 
initiation factor 4F. The relationship between adenovirus TPT 
5 , UTR-directed translation and poliovirus- induced host cell shut-off 
is discussed. 
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Characterization of cap-binding protein 
complex- independent translation by the 
adenovirus tripartite 
leader 5' noncoding region: 

investigation of secondary structure and RNA 
interactions 
Dolph, Patrick Jay 
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The adenovirus tripartite leader is a 

2 00-nucleotide-long 5* noncoding region which facilitates 
translation of viral mRNAs at late times after infection. The 
tripartite leader also confers the ability to initiate translation 
independent of the requirement for cap-binding protein complex or 
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eIF-4F without any requirement for adenovirus gene products. To 
elucidate the mariner by which the tripartite leader functions, the 
primary determinants of leader activity were investigated in vivo by 
testing a series of mutations expressed from transfected plasmids. 
The results of these expts. indicate that the tripartite leader does 
not promote internal ribosome binding, at least in a manner recently 
described for picornavirus mRNAs . In addn., despite an unusual 
arrangement of sequences complementary to the 3' end of 18S rRNA in 
the tripartite leader, no evidence was found for involvement in its 
translation activity. Instead, these results are consistent with a 
model in which much of the first leader is maintained in an 
unstructured conformation which dets . the ability of the tripartite 
leader to facilitate translation and bypass a normal requirement for 
eIF-4F activity. Several possible translation models are discussed, 
as well as the implications for translation of late viral mRNAs. 
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AB The effect of the rev (arts/trs) gene on the level of HIV-1 envelope 
(env) expression using recombinant adenovirus was investigated. 
Recombinant adenoviruses expressing either the envelope or the rev 
gene of the human immunodeficiency virus type 1 (HIV-1) were 
constructed by inserting the gene into an expression cassette. The 
expression cassette contained the adenovirus type 7 major late 
promoter, followed by leader 1 of the adenovirus 
tripartite leader and a portion of intron between 
leaders 1 and 2, leaders 2 and 3, and a hexon polyadenylation 
signal. The cassette was then inserted at the terminal region 
between the E4 and ITR regions of the adenovirus 7 genome with a 
concomitant E3 region deletion (80-87 m.u.). A549 cells infected 
with the recombinant virus contg. the env gene produced the envelope 
glycoproteins gpl60, gp!20, and gp41. HIV-1 envelope gene 
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expression was greatly enhanced (20-50-fold) in the cells that were 
simultaneously infected with the recombinant adenovirus contg. the 
rev gene, as measured by EL ISA and Western blotting. This effect 
was obsd. despite the lack of the 5 f down splice site for rev and 
seems to be post-transcriptional . Another recombinant adenovirus 
which contains both the rev and the env genes was constructed by 
inserting the rev gene in the deleted E3 region and the env gene in 
the terminal cassette. This double recombinant virus expressed high 
levels of env antigen in A549 cells similar to those attained upon 
co-infection with 2 sep. recombinant viruses contg. the rev or env 
gene. Furthermore, the rev gene nucleotide sequence could be 
altered without altering the amino acid sequence, and theamino acid 
sequence could be truncated by 17 amino acids from the C-terminus 
with no effect on rev function. 
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AB RNA secondary structure anal, was performed to understand the 
translation function of the adenovirus tripartite 
leader, a 200-nucleotide 5' noncoding region on all late 
viral mRNAs. The tripartite leader facilitates the translation of 
viral mRNAs at late but not early times after infection and 
eliminates the normal requirement for the eukaryotic initiation 
factor 4F or cap binding protein complex. Secondary structures were 
detd. by probing 5' or 3 1 end-labeled tripartite leader RNAs under 
nondenaturing conditions with various single strand- specif ic 
nucleases, and the information was used to generate a potential 
model structure. The resulting structure is attractive since it may 
explain the unusual translation behavior conferred by the tripartite 
leader. The 1st leader segment is predominantly single-stranded, a 
property consistent with the ability to enhance translation and 
provide independence from cap binding protein complex. In contrast, 
the remaining 2 leader segments form a moderately stable base-paired 
structure, except for a large hairpin loop. To confirm these 
findings, the secondary structure of the tripartite leader was also 
probed when it was attached to a large segment of a mRNA and was 



Searcher 



Shears 308-4994 



09/482682 



very similar to that of the individual leader RNA. These findings 
suggest several possible mechanisms to account for the translation 
activity of the tripartite leader. 
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Initiation of protein synthesis by internal 
entry of ribosomes into the 5' nontranslated 
region of encephalomycarditis virus RNA in vivo 
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NY, 11794-8621, USA 
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Journal 
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Expression vectors that yield mono-, di-, and tricistronic mRNAs 
upon transfection of COS-1 cells were used to assess the influence 
of the 5' nontranslated regions (5' NTRs) on translation of reporter 
genes. A segment of the 5' NTR of encephalomyocarditis virus (EMCV) 
allowed translation of an adjacent downstream reporter gene (CAT) 
regardless of its position in th mRNAs. A deletion in the EMCV 5' 
NTR abolishes this effect. Poliovirus infection completely inhibits 
translation of the first cistron of a dicistronic mRNA that is 
preceded by the capped globin 5 1 NTR , whereas the second cistron 
preceded by the EMCV 5' NTR is still translated. It is concluded 
that the EMCV 5' NTR contains an internal ribosomal entry site that 
allows cap- independent initiation of translation. The mRNA contg. 
the adenovirus tripartite leader is 

also resistant to inhibition of translation by poliovirus. ■ 
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AB The adenovirus tripartite leader is a 

200-nucleotide 5' noncoding region that has been identified on all 
late viral mRNAs. This segment is required for preferential 
translation of viral mRNAs at late times during infection. 
Tripartite leader-contg . mRNAs were shown to exhibit little if any 
requirement for intact cap-binding protein complex, a property 
previously established only for uncapped poliovirus mRNAs and capped 
mRNAs with minimal secondary structure. The tripartite leader also 
permits the translation of mRNAs in poliovirus infected cells in the 
apparent absence of active cap-binding protein complex and does not 
require any adenovirus gene products for this activity. The 
preferential translation of viral late mRNAs may involve this 
unusual property. 
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AB To det. whether the tripartite leader is required for efficient 

translation in adenovirus -inf ected cells at late times of infection, 
recombinant adenoviruses contg. the influenza virus nucleocapsid 
protein (NP) gene expressed under the control of the adenovirus 
major late promoter (MLP) were constructed. The NP gene was chosen 
because previous results showed that the influenza virus NP mRNA was 
an extremely effective initiator of translation in cells which were 
superinfected with influenza virus at late times of adenovirus 
infection. The NP gene in the adenovirus recombinants was inserted 
downstream of an MLP that replaced part of the early (E1A) region. 
The resulting NP mRNAs either lacked any tripartite leader sequences 
or contained at their 5' ends various portions of the tripartite 
leader: 33, 172, or all 200 nucleotides of the leader. The relative 
amts. of the NP protein synthesized by the recombinants were 
directly proportional to the amts. of the NP mRNA made, indicating 
that the presence of 5' tripartite leader sequences did not enhance 
the translation of NP mRNA. In addn., the sizes of the polysomes 
contg. NP mRNA were not increased by the presence of tripartite 
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leader sequences, indicating that the initiation of translation was 
not enhanced by these sequences. On the other hand, the presence of 
tripartite leader sequences immediately downstream of the MLP did 
enhance the transcription of the inserted NP gene, as shown by 
Northern (RNA) anal, of in vivo NP mRNA levels and by in vitro 
runoff assays with isolated nuclei. These results indicate that 
more than 33 nucleotides of the first leader segment of the 
tripartite leader are required for optimal transcription from the 
MLP. 
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All mRNAs encoded by the adenovirus major late transcription unit 
share a common 5 1 noncoding region, 200 nucleotides in length, 
termed the tripartite leader sequence. To assess the function of 
the tripartite leader, recombinant viruses were prepd. which carried 
either a bona fide herpes simplex virus thymidine kinase gene or a 
modified thymidine kinase gene whose normal 5' noncoding domain was 
replaced with the adenovirus leader sequence. The tripartite leader 
simultaneously decreased the nuclear half -life and increased the 
cytoplasmic half-life of the thymidine kinase-specif ic mRNA. The 
tripartite leader stabilized the non-adenovirus mRNA only within the 
environment of an adenovirus -infected cell during the late phase of 
the infectious cycle. 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



L6 ANSWER 20 OF 27 CAPLUS COPYRIGHT 2001 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



1987:612886 CAPLUS 
107:212886 

Post-transcriptional control of an induced 

cellular gene and a non-adenovirus gene bearing 

the adenovirus tripartite 

leader late after adenovirus infection 

Moore, Mary Ann 

State Univ. New York, Stony Brook, NY, USA 
(1986) 103 pp. Avail.: Univ. Microfilms Int., 
Order No. DA8710646 



Searcher : Shears 308-4994 



t 



09/482682 



DOCUMENT TYPE: 

LANGUAGE : 

AB Unavailable 



From : Diss . Abstr . 

Dissertation 

English 



Int. B 1987, 48 (4) , 967 



L6 ANSWER 21 OF 
ACCESSION NUMBER : 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE : 



27 CAPLUS COPYRIGHT 2 001 ACS 
1986:566240 CAPLUS 
105:166240 

Expression of hepatitis-B surface antigen with a 
recombinant adenovirus 

Davis, Alan R. ; Kostek, Beverley; Mason, Bruce 
B.; Hsiao, Chu Lai; Morin, John; Barton, Joan; 
Dheer, Durendra K.; Zandle, Gordon; Hung, Paul 
P. 

Microbiol. Div., WyethLab., Inc., Philadelphia, 
PA, 19101, USA 

Vaccines 86, New Approaches Immun., [Proc. 
Conf.] (1986), Meeting Date 1985, 283-7. 
Editor (s) : Brown, Fred; Chanock, Robert M.; 
Lerner, Richard Alan. Cold Spring Harbor Lab. : 
Cold Spring Harbor, N. Y. 
CODEN: 55ENAN 
Cpnf erence 
English 

An infectious lipid adenovirus 2 recombinant vector was constructed 
which expresses the hepatitis virus surface antigen (HBsAg) under 
the control of the adenovirus major late promoter in infected human 
cells. The HBsAg polypeptide was glycosylated and was secreted from 
the adenovirus -infected 293 cells. Two recombinant viruses, HM1 and 
HM2 were also constructed. These viruses contained the tripartite 
leader segment in their mRNA. HM2 virus elicited a 70-fold increase 
in HBsAg prodn. over . DELTA. E1H9 virus, which does not contain the 
entire tripartite leader. Thus, high-level prodn. of HBsAg occurs 
late in adenovirus infection if the HBsAg-specif ic mRNA is made from 
a DNA where the adenovirus tripartite 
leader sequence precedes the HBsAg gene. 
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Overproduction of the protein product of a 
nonselected foreign gene carried by an 
adenovirus vector 

Yamada, Masao; Lewis, John A.; Grodzicker, Terri 
Cold Spring Harbor Lab., Cold Spring Harbor, NY, 
11724, USA 

Proc. Natl. Acad. Sci. U. S. A. (1985), 82(11), 
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CODEN: PNASA6; ISSN: 0027-8424 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB A recombinant adenovirus was constructed that carries the herpes 
simplex virus type I gene for thymidine kinase (EC 2.7.1.21) 
[9002-06-6] and expresses thymidine kinase under control of 
adenovirus major late promoter. A DNA fragment carrying thymidine 
kinase -coding sequences but lacking the thymidine kinase promoter 
was sandwiched between a piece of adenoviral DNA and SV40 virus 
early DNA on a plasmid. The aligned fragment was then inserted into 
the adenoviral genome, replacing internal adenoviral DNA. Hybrid 
viruses carrying the thymidine kinase gene were obtained by 
selecting for viruses that express SV4 0 4 0 tumor antigen (T antigen) 
in monkey cells. The thymidine kinase gene was positioned in the 
3rd segment of the adenovirus tripartite 

leader downstream from the major late promoter by in vivo 
DNA recombination between the duplicated adenoviral sequences 
present in the plasmid insert and the viral vector. Levels of 
thymidine kinase activity in human or monkey cells infected with 
this hybrid virus were several times higher than in cells infected 
with herpes simplex virus. Infected cells produced thymidine kinase 
protein at very high levels, similar to those found for adenovirus 
late major capsid proteins. The thymidine kinase protein 
represented 10% of the newly synthesized protein in late infected 
cells and accumulated to represent 1% of total cell protein under 
optimal conditions. This vector system offers a procedure by which 
a variety of gene products that are biol. active and properly 
modified can be produced at high levels in mammalian cells. 
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DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The Ela region of an adenovirus 5 recombinant was substituted by a 
modular gene encoding dihydrof olate reductase (DHFR) [9002-03-3] . 
In this recombinant, the mouse DHFR cDNA was positioned behind 
sequences of the major late promoter and the complete tripartite 
leader. The leader sequences end in the normal 5' splice site of 
the 3rd leader, so that RNA splicing joins the tripartite leader to 
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a 3' splice site immediately upstream of the DHFR cDNA. At late 
stages of infection, high levels of DHFR mRNAs were synthesized. At 
early times in the late stage, this mRNA was efficiently translated; 
however, at later times, translation of DHFR decreased probably due 
to poor competition with other late mRNAs. Synthesis of DHFR 
protein from an analogous adenovirus 5 recombinant contg. only the 
1st late leader was studied in parallel. Equivalent levels of DHFR 
mRNA were expressed after infection with this recombinant virus; 
however, the efficiency of DHFR translation was .gtoreq.20 fold 
lower than that of the DHFR mRNA contg. the tripartite leader. This 
suggests that the tripartite leader sequence is important for 
translation in the late stage of infection. The adenovirus 5 
recombinant contg. only the 1st leader vastly overexpresses 
polypeptide IX from a novel mRNA, formed by the splicing of the 1st 
leader in the modular DHFR gene to the 3 1 splice site in the Elb 
region. Cells infected with this recombinant synthesize very little 
normal mRNA from the Elb region. Coinfection of 293 cells with this 
recombinant and wild-type adenovirus 5 also results in decreased Elb 
mRNA synthesis. Perhaps the overprodn. of polypeptide IX suppresses 
mRNA expression from the Elb and IX promoter sites, probably by an 
autoregulation loop active during lytic growth. 
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DOCUMENT NUMBER: 101:84771 
TITLE: Adenovirus tripartite 

leader sequence enhances translation of 

mRNAs late after infection 
AUTHOR (S): Logan, John; Shenk, Thomas 

CORPORATE SOURCE: Health Sci. Cent., State Univ. New York, Stony 

Brook, NY, 11794, USA 
SOURCE: Proc. Natl. Acad. Sci. U. S. A. (1984), 81(12), 

3655-9 

CODEN: PNASA6; ISSN: 0027-8424 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB A series of adenovirus type 5 variants was constructed to probe the 
function of the tripartite leader sequence, a 20 0 -nucleotide, 
B'-noncoding sequence carried on the majority of late viral mRNAs. 
Recombinant plasmids were constructed that carried the major late 
transcriptional control region, which was followed by portions of 
the t ripartite leader sequence fused to the E1A coding region. 
These modified E1A genes were then rebuilt into intact viral 
chromosomes, and replaced the corresponding wild-type region. The 
leader segments had no effect on the translation of E1A mRNAs early 
after infection, but the tripartite leader significantly enhanced 
(5-fold) the efficiency with which the mRNAs were translated late 
after infection. 
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Construction of adenovirus expression vectors by 
site-directed in vivo recombination 
Thummel, Carl; Tjian, Robert; Grodzicker, Terri 
Dep. Biochem., Univ. California, Berkeley, CA, 
USA 

J. Mol. Appl. Genet. (1982) , 1(5), 435-46 
CODEN: JMAGD2; ISSN: 0271-6801 
Journal 
English 

A method was developed for conveniently positioning foreign DNA at 
many preselected sites in the adenoviral genome by a combination of 
in vitro and in vivo recombination. Using this technique, a set of 
recombinant viruses that contain the SV4 0 A gene downstream from the 
adenovirus tripartite leader was 

constructed. One of these hybrid viruses (Ad-SVR26) contains the A 
gene close to and downstream from both the major late promoter and 
the 1st segment of the tripartite leader. The transcripts encoded 
by the inserted SV40 DNA are highly overproduced in infected cells; 
they initiate at the adenoviral late promoter and terminate at the 
SV40 polyadenylation site. Several novel splice acceptor sites in 
the SV40 sequences are used in the processing of the primary 
transcript to produce 6 different species of spliced RNA. The 
synthesis of T antigen in Ad-SVR26-inf ected cells requires the use 
of novel AUG initiation codons present within the SV4 0 coding region 
or adenoviral sequences that normally form part of the intron 
between the 1st and 2nd segments of the tripartite leader. The 
level of T antigen expression is not as high as the level of mRNA 
prodn. The usage of these new AUG triplets or the absence of the 
complete adenovirus tripartite leader 

sequence may account for the low efficiency of translation. 
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Precise positioning of SV40 DNA in adenovirus 
expression vectors by a combination of in vitro 
and in vivo recombination 

Thummel, Carl S.; Tjian, Robert; Grodzicker, 
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Meeting Date 1981, 181-6. Editor (s) : Gluzman, 
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Harbor, N . Y. 

CODEN: 4 8DVAI 
DOCUMENT TYPE: Conference 
LANGUAGE : English 

AB Construction of a hybrid virus, Ad-SVR26, that contains the SV40 A 
gene close to, but downstream from, the adenoviral major late 
promoter and the 1st segment of the adenoviral 
tripartite leader, is described. A technique that 
allowed the positioning of foreign DNA accurately within the 
adenoviral genome by site-directed homologous recombination was 
developed. Immunopptn. of exts. of cells contg. Ad-SVR2 6 with L18 
or 3C5 monoclonal antibodies directed against the NH2 -terminal and 
central regions, resp., of SV40 large T antigen yielded 2 proteins 
pptd. by 3C5 and 1 protein preferentially pptd. by L19. The smaller 
protein pptd. by 3C5 comigrated with wild- type T antigen; the other 
protein, which was also pptd. by L19, was .apprx.5000 daltons 
larger. Two adenovirus -SV40 hybrid mRNAs that encoded large T 
antigen were obsd; their lengths were 2150 and 2350 bases. Both 
were initiated from the adenoviral major late promoter and were 
present at .apprx. 50-100-fold higher levels than found in 
SV40-infected cells. T antigen levels were not correspondingly 
high, probably due to inefficient translation. No small t antigen 
and no RNA encoding SV40 small t antigen was detected in cells 
contg. Ad-SVR26. 
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TITLE: Expression of SV40 T antigen under control of 
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DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB Adenovirus -SV40 recombinant viruses that express wild- type SV40 
large T and small t antigens under the control of different 
adenovirus promoters were obtained. Hybrids were constructed in 
vitro with SV40 DNA that contains the entire early coding region but 
lacks the transcriptional promoter. Recombinants were isolated by a 
strong biol . selection for viruses that express SV40 T antigen. 
Anal, of several recombinant genomes indicates that they contain the 
SV40 A gene inserted in a variety of positions and orientations in 
the adenoviral genome. Moreover, the set of hybrid transcripts 
reveals an unexpected variety of splicing patterns. Some hybrid 
mRNAs transcribed from the adenovirus late promoter appear to 
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contain the adenovirus tripartite leader 

sequence. Other hybrid mRNAs were transcribed from adenovirus early 
promoters. All recombinant mRNAs contain intact SV40 early 
sequences that have normal splice patterns and produce wild-type T 
antigens. Biochem. characterization of SV40 T antigens overproduced 
by the hybrid viruses indicates that they are structurally 
indistinguishable from wild- type SV40 large T antigen and are 
functionally equiv. to the D2 protein. 

(FILE ' MEDLINE , BIOSIS, EMBASE, WPIDS, CONFSCI, SCISEARCH, 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Human papillomaviruses (HPV) are unique in that they generate 

mRNAs that apparently can express multiple proteins from tandemly 
arranged open reading frames, The mechanisms by which this is 
achieved are uncertain and are at odds with the basic predictions of 
the scanning model for translation initiation. We investigated the 
unorthodox mechanism by which the E6 and E7 oncoproteins from human 
papillomavirus type 16 (HPV-16) can be translated from a single, 
bicistronic mRNA. The short E6 5' untranslated region (UTR) was 
shown to promote translation as efficiently as a UTR from Xenopus 
beta-globin. Insertion of a secondary structural element into the 
UTR inhibited both E6 and E7 expression, suggesting that E7 
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expression depends on ribosomal scanning from the 5' end of the 
mRNA, E7 translation was found to be cap dependent, but E6 was more 
dependent on capping and eIF4F activity than E7 . Insertion of 
secondary structural elements at various points in the region 
upstream of E7 profoundly inhibited translation, indicating that 
scanning was probably continuous. Insertion of the E6 region between 
Renilla and firefly luciferase genes revealed little or no internal 
ribosomal entry site activity. However when E6 was located at the 5' 
end of the mRNA it permitted over 100 -fold-higher levels of 
downstream cistron translation than did the Renilla open reading 
frame. Internal AUGs in the E6 region with strong or intermediate 
Kozak sequence contexts were unable to inhibit E7 translation, but 
initiation at the E7 AUG was efficient and accurate. These data 
support a model in which E7 translation is facilitated by an extreme 
degree of leaky scanning, requiring the negotiation of 13 upstream 
AUGs. Ribosomal initiation complexes which fail to initiate at the 
E6 start codon can scan through to the E7 AUG without initiating 
translation, but competence to initiate is achieved once the E7 AUG 
is reached. These findings suggest that the E6 region of HPV-16 
comprises features that sponsor both translation of the E6 protein 
and enhancement of translation at a downstream site. 
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Gene immunization of mice with plasmid DNA expressing 
rabies virus glycoprotein. 

Fodor, I. (1); Kucsera, L.; Fodor, Nadja; Palfi, V. ; 
Grabko, V. I. 

(1) Center for Molecular Biology and Gene Therapy, 
Loma Linda University School of Medicine, 11085 
Campus St., Loma Linda, CA, 92354 USA 
Acta Veterinaria Hungarica, (2000) Vol. 48, No. 2, 
pp. 229-236. print. 
ISSN: 0236-6290. 
Article 
English 
English 

Gene immunization can be an effective vaccine strategy eliciting 
both humoral and cell-mediated immune responses. We constructed 
plasmid vectors expressing the full-length Vnukovo-32 rabies virus 
glycoprotein G under the control of CMV IE promoter and enhancer, 
adenovirus tripartite leader sequences 

and poly A signal of SV40. The gene vaccines were evaluated for the 
ability to elicit neutralizing antibodies and to protect BALB/c mice 
against lethal rabies virus challenge. First, mice were injected 
intramuscularly (i.m.) into the left hind leg and by the 
intradermoplantar (i.d.p.) route with equal amounts of plasmid DNA 
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(0.25-0.1 mg) . Two weeks later, immunization was boosted with an 
additional dose of the DNA. The immunized mice were challenged by 
intracerebral (i.e.) inoculation of CVS-27 (10-50 LD50) rabies 
virus. All mice produced anti- rabies virus neutralizing antibodies 
with a titre of gtoreq 1:45 after immunization with 0.1-0.4 mg of 
DNA. In challenge experiments, 83 to 91.6% protection was observed. 
These results confirm that a DNA vaccine could be a simple and 
effective solution for preventing the spread of rabies. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Eukaryotic translation initiation factor 4F (eIF4F) is a protein . 

complex that mediates recruitment of ribosomes to mRNA. This event 
is the rate-limiting step for translation under most circumstances 
and a primary target for translational control. Functions of the 
constituent proteins of eIF4F include recognition of the mRNA 5' cap 
structure (eIF4E) , delivery of an RNA helicase to the 5' region 
(eIF4A) , bridging of the mRNA and the ribosome (eIF4G) , and 
circularization of the mRNA via interaction with poly (A) -binding 
protein (eIF4G) . eIF4 activity is regulated by transcription, 
phosphorylation, inhibitory proteins, and proteolytic cleavage. 
Extracellular stimuli evoke changes in phosphorylation that 
influence eIF4F activity, especially through the phosphoinositide 
3 -kinase (PI3K) and Ras signaling pathways. Viral infection and 
cellular stresses also affect eIF4F function. The recent 
determination of the structure of eIF4E at atomic resolution has 
provided insight about how translation is initiated and regulated. 
Evidence suggests that eIF4F is also implicated in malignancy and 
apoptosis . 
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Induction of protective immunity in chickens 
immunised with plasmid DNA encoding infectious bursal 
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Fodor I; Horvath E; Fodor N; Nagy E; Rencendorsh A; 
Vakharia V N; Dube S K 

Agricultural Biotechnology Centre, Godollo, Hungary.. 
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Journal; Article; (JOURNAL ARTICLE) 
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200002 

Entered STN : 20000218 
Last Updated on STN: 20000218 
Entered Medline: 20000210 
Direct DNA inoculations were used to determine the efficacy of gene 
immunisation of chickens to elicit protective immune responses 
against infectious bursal disease virus (IBDV) . The vp2 gene of IBDV 
strains GP40 and D78, and the vp2-vp4-vp3 encoding segment of strain 
D78 were cloned in an expression vector which consisted of human 
cytomegalovirus (HCMV) immediate early enhancer and promoter, 
adenovirus tripartite leader sequences 

and SV40 polyadenylation signal. For purification of vaccine-quality 
plasmid DNA from E. coli # an effective method was developed. 
Chickens were vaccinated by inoculation of DNA by two routes 
(intramuscular and intraperitoneal) . Two weeks later, chickens were 
boosted with DNA, and at 2 weeks post -boost, they were challenged 
with virulent IBDV strain. Low to undetectable levels of 
IBDV-specif ic antibodies and no protection were observed with DNA 
encoding VP2 . However, plasmids encoding VP2-VP4-VP3 induced 
IBDV-specif ic antibodies and protection in the chickens. DNA 
immunisation opens a new approach to the development of gene 
vaccines for chickens against infectious diseases. 
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Comparison of various expression plasmids for the 
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AB Intramuscular injection of plasmid DNA is an efficient method to 

introduce a foreign gene into a live animal. We investigated several 
factors affecting the gene transfer efficiency and the following 
immune response by intramuscular injection of plasmid DNA. When the 
strength of several highly efficient viral promoters was compared in 
muscle by using the chloramphenicol acetyltransf erase (CAT) gene as 
an indicator, cytomegalovirus (CMV) immediate early promoter was 
found to be stronger than any other viral promoters including Rous 
sarcoma virus (RSV) , murine leukemia virus (SL3-3) and simian virus 
40 (SV40) early promoters. Inclusion of adenovirus 
tripartite leader (TPL) sequences and a synthetic 

intron in the 5' untranslated region of mRNA moderately stimulated 
the CAT expression. On the other hand, the expression of 
encephalomyocarditis virus (EMCV) VP1 gene was greatly enhanced by 
the TPL sequences and an intron. The level of humoral immune 
response by intramuscular injection of various VP1 expression 
plasmids was compared. The seroconversion rate was highly dependent 
on the strength of the expression vector. However, the ratio of IgGl 
and IgG2a immune response was not significantly variable depending 
on the strength of the expression vector. Also, the efficiency of 
the sindbis virus -based DNA vector was examined for the gene 
expression and immune response. Although a high level of CAT 
expression was obtained in muscle by using this system, VP1 was not 
produced as much as the conventional expression vectors. 
Furthermore, little humoral immune response was elicited by 
intramuscular injection of VPl-expressing sindbis vector, suggesting 
that this system was not superior to the conventional vector for DNA 
immunization. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Cap-dependent protein synthesis in animal cells is inhibited by- 

heat shock, serum deprivation, metaphase arrest, and infection with 
certain viruses such as adenovirus (Ad) . At a mechanistic level, 
translation of capped mRNAs is inhibited by dephosphorylation of 
eukaryotic initiation factor 4E (eLF-4E) (cap-binding protein) and 
its physical sequestration with the translation repressor protein 
BP-1 (PHAS-I. Dephosphorylation of BP-I blocks cap-dependent 
translation by promoting sequestration of eIF-4E. Here me show that 
heat shock inhibits translation of capped mRNAs bg simultaneously 
inducing dephosphorylation of eIF-4E and BP-1, suggesting that cells 
might coordinately regulate translation of capped mRNBs bg impairing 
both the activity and the availability of eIF-4E. Like heat shock, 
late Ad infection is shown to induce dephosphorylation of eIF-4E. 
However, in contrast to heat shock, Ad also induces phosphorylation 
of BP-1 and release of eIF-4E. BP-1 and eLF-4E can therefore act on 
cap-dependent translation in either a mutually antagonistic or 
cooperative manner, Three sets of experiments Further underscore 
this point: (i) rapamycin is shown to block phosphorylation of BP-1 
without inhibiting dephosphorylation of eIF-4E induced by heat shock 
or Ad infection, (ii) eIF-4E is efficiently dephosphorylated during 
heat shock or Ad infection regardless of whether it is in a complex 
with BP-1, and (iii) BP-1 is associated with eIF-4E in vivo 
regardless of the state of eIF-4E phosphorylation. These and other 
studies establish that inhibition of cap-dependent translation does 
not obligatorily involve sequestration of eIF-4E by BP-1. Rather, 
translation is independently regulated by the phosphorylation states 
of eIF-4E and the 4E-binding protein, BP-1. In addition, these 
results demonstrate that BF-1 and eIF-4E can act either in concert 
or in opposition to independently regulate cap -dependent 
translation, We suggest that independent regulation of eIF-4E and 
BP-1 might finely regulate the efficiency of translation initiation 
or possibly control cap-dependent translation for fundamentally 
different purposes. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
It is becoming increasingly apparent that translational control 
plays an important role in the regulation of gene expression in 
eukaryotic cells. Most of the known physiological effects on 
translation are exerted at the level of polypeptide chain 
initiation. Research on initiation of translation over the past five 
years has yielded much new information, which can be divided into 
three main areas: (a) structure and function of initiation factors 
(including identification by sequencing studies of consensus domains 
and motifs) and investigation of protein-protein and protein-RNA 
interactions during initiation; (b) physiological regulation of 
initiation factor activities and (c) identification of features in 
the 5' and 3 ! untranslated regions of messenger RNA molecules that 
regulate the selection of these mRNAs for translation. This review 
aims to assess recent progress in these three areas and to explore 
their interrelationships. 
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ENTRY DATE: Entered STN: 1997012 8 

Last Updated on STN: 1999012 9 
Entered Medline: 19961226 

AB Ovine adenovirus OAV287 was previously isolated from sheep in 

Western Australia. Here we describe a portion of its genome between 
map units 10.3 and 31.7 which includes major ORFs for homologues of 
the IVa2 polypeptide and the DNA replication proteins, Terminal 
protein and DNA polymerase, as well as the N-terminal portion of the 
52/55-kDa polypeptide. In addition, as a prelude to possible 
adaptation of this virus as a vector we have mapped the elements 
which make up the tripartite leader sequence of late mRNAs, thereby 
defining the probable location of the OAV major late promoter. In 
other human and animal adenovirus genomes, one or two VA RNA genes 
are encoded between the ORFs for Terminal protein and 52/55-kDa 
polypeptides. In OAV, these ORFs overlap, suggesting that if VA RNA 
genes are present, they may lie elsewhere in the OAV genome. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Recently, we constructed a series of highly efficient universal 

eukaryotic gene expression vectors (Sheay et at, BioTechniques 
15:856-862, 1993). Such vectors contain a viral promoter and 
enhancer followed by the adenovirus tripartite 
leader sequence, a multiple cloning site for the insertion 
of tire gene of interest and a polyadenylation sequence. To enable 
expression of peptides to be secreted into the tissue culture medium 
or to be incorporated into the cell membrane, several modifications 
have been introduced into such vectors: stop codons in all three 
reading frames were inserted at the end of the multiple cloning site 
and a DNA sequence coding So, a signal peptide for transport through 
the endoplasmatic reticulum (ER) was introduced downstream of the 
adenovirus tripartite leader sequence 

followed by two unique restriction enzyme recognition sites. A 
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protocol is described that allows fast and easy cloning of 
peptide-coding regions, i.e., PCR products, for expression and 
secretion. The transport of a genetically engineered chimeric 
transmembrane protein connected to this ER leader sequence was as 
efficient as that of the original protein from which the ER sequence 
has been derived. These universal vectors can also be used for the 
easy construction of any chimeric transmembrane or secretion 
proteins . 
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AB Recently, we constructed a series of highly efficient universal 
eukaryotic gene expression vectors (Sheay et al., BioTechniques 
15:856-862, 1993). Such vectors contain a viral promoter and 
enhancer followed by the adenovirus tripartite 
leader sequence, a multiple cloning site for the insertion 
of the gene of interest and a polyadenylation sequence. To enable 
expression of peptides to be secreted into the tissue culture medium 
or to be incorporated into the cell membrane, several modifications 
have been introduced into such vectors: stop codons in all three 
reading frames were inserted at the end of the multiple cloning site 
and a DNA sequence coding for a signal peptide for transport through 
the endoplasmatic reticulum (ER) was introduced downstream of the 
adenovirus tripartite leader sequence 

followed by two unique restriction enzyme recognition sites. A 
protocol is described that allows fast and easy cloning of 
peptide-coding regions, i.e., PCR products, for expression and 
secretion. The transport of a genetically engineered chimeric 
transmembrane protein connected to this ER leader sequence was as 
efficient as that of the original protein from which the ER sequence 
has been derived. These universal vectors can also be used for the 
easy construction of any chimeric transmembrane or secretion 
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proteins . 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB To investigate whether preferential translation of the heat-shock 

mRNAs occurs via cap- independent translation, the requirement for 
the m(7)GpppC cap structure for efficient translation of 70-kDa 
heat-shock-protein (Hsp70) mRNA was quantified by in vitro 
translation and by in vivo translation following electroporation. 
Hsp70 mRNA was transcribed in vitro with and without a cap 
structure. Translation in the rabbit reticulocyte or wheat germ 
lysate was reduced about 70% when the cap was absent. For 
comparison, translation of uncapped encephalomyocarditis virus 
5 1 -untranslated-region-containing mRNA was equal to or greater than 
capped mRNA, whereas translation of several non-heat- shock mRNAs was 
reduced by 85-95% when capping was omitted. Cap-dependent 
translational stimulation of Hsp70 is not due to increased 
stability, is not a kinetic effect, and requires the methylated 
GpppG. To confirm the in vitro analyses, capped and uncapped mRNA 
were introduced into Drosophila tissue culture cells by 
electroporation, followed by heat shock. Paralleling the in vitro 
results, uncapped Hsp70 mRNA translation was 70-80% reduced relative 
to the capped form. Complementary experiments in which eIF-4 was 
inactivated in vitro using either m(7)GTP cap analogue or 
foot-and-mouth-disease virus L protease expression likewise 
indicated that the cap-dependent translation pathway is required for 
optimal Hsp mRNA translation. Since cellular Hsp7 0 mRNA translation 
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during heat shock is very efficient, it is unlikely that translation 
via a cap- independent pathway is the principal basis for 
preferential translation . 
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Recently, we constructed a series of highly efficient universal 
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of the gene of interest and a polyadenylation sequence. To enable 
expression of peptides to be secreted into the tissue culture medium 
or to be incorporated into the cell membrane, several modifications 
have been introduced into such vectors: stop codons in all three 
reading frames were inserted at the end of the multiple cloning site 
and a DNA sequence coding for a signal peptide for transport through 
the endoplasmatic reticulum (ER) was introduced downstream of the 
adenovirus tripartite leader sequence 

followed by two unique restriction enzyme recognition sites. A 
protocol is described that allows fast and easy cloning of 
peptide-coding regions, i.e., PCR products, for expression and 
secretion. The transport of a genetically engineered chimeric 
transmembrane protein connected to this ER leader sequence was as 
efficient as that of the original protein from which the ER sequence 
has been derived. These universal vectors can also be used for the 
easy construction of any chimeric transmembrane or secretion 
proteins. 
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ISSN: 0021-9258. 

DOCUMENT TYPE: Note; Journal 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB In cells infected by influenza virus type A, host cell protein 

synthesis declines rapidly and dramatically, while influenza viral 
protein synthesis occurs efficiently throughout infection. 
Previously, we had shown that the selective translation of influenza 
viral mRNAs in infected cells occurred in a cap-dependent manner and 
was due at least in part to structures inherent in the mRNAs. Using 
chimeras containing the noncoding and coding regions of cellular and 
viral mRNAs, we can now report that the selective translation is 
mediated by sequences within the 5 • -untranslated regions (UTR) of 
the viral mRNAs. Polysome analysis confirmed that a 45-nucleotide 
sequence contained in the 5 ■ -UTR of the influenza viral nucleocapsid 
protein was necessary and sufficient to allow the host cell 
translational machinery to discriminate between viral and cellular 
mRNAs. In reciprocal experiments in which the 5 f -UTR of the cellular 
mRNA-secreted embryonic alkaline phosphatase replaced the 
nucleocapsid protein 5' -UTR, viral protein synthesis was inhibited 
in virus-infected cells, resembling host protein synthesis. Finally, 
we demonstrated that the 5 1 -UTR of another influenza viral mRNA, 
that encoding the nonstructural protein, also conferred resistance 
to the shutoff of protein synthesis in influenza virus -infected 
cells . 
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AB The hepatitis B virus (HBV) P gene which encodes the reverse 



Searcher 



Shears 308-4994 



09/482682 



transcriptase and other proteins required for replication is 
expressed on the bicistronic mRNA pregenome which also encodes the 
capsid protein in its first cistron. Recent results have suggested 
that the hepadnaviral P gene is translated by internal entry of 
ribosomes upstream from the P gene, in the overlapping C gene. Using 
a reporter gene fused to the HBV C or P gene, we demonstrate that 
the C sequence does not allow internal initiation of translation. 
Alternatively, our results support a model in which the HBV P gene 
is translated by ribosomes which scan from the capped extremity of 
the bicistronic mRNA pregenome. The mechanism by which the ribosomes 
scan past four AUGs before they initiate translation at the P AUG 
was analyzed. Our results show that these AUGs are skipped via two 
mechanisms: leaky scanning on AUGs in a weak or suboptimal 
initiation context and translation of an out-of -C-f rame minicistron 
followed by reinitiation at P AUG. The minicistron translation 
allows ribosomes to bypass an AUG in a favorable context that would 
otherwise be used as a start codon for translation of a truncated 
capsid protein. Our results suggest that this elaborated scanning 
mechanism permits the coordinate expression of the HBV C and P genes 
on the viral bicistronic mRNA pregenome. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Influenza virus infection of cells is accompanied by a striking 

shutoff of cellular protein synthesis, resulting in the exclusive 
translation of viral mRNAs . The mechanism for control of cellular 
protein synthesis by influenza virus is poorly understood, but 
several translation properties of influenza virus mRNAs which are 
potentially involved have been described. Influenza virus mRNAs 
possess the surprising ability to translate in the presence of 
inhibitory levels of inactive (phosphorylated) eukaryotic initiation 
factor 2 (eIF-2) . In addition, influenza virus mRNAs were shown to 
be capable of translating in cells during the late phase of 
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adenovirus infection but not in cells infected by poliovirus. Since 
both adenovirus and poliovirus facilitate virus-specific translation 
by impairing the activity of initiation factor eIF-4F (cap-binding 
protein complex) but through different mechanisms, we investigated 
the translation properties of influenza virus mRNAs in more detail. 
We show that influenza virus infection is associated with the 
significant dephosphorylation and inactivation of eIF-4E 
(cap-binding protein), a component of eIF-4F, and accordingly that 
influenza virus mRNAs possess a moderate ability to translate by 
using low levels of eIF-4F. We also confirm the ability of influenza 
virus mRNAs to translate in the presence of high levels of inactive 
(phosphorylated) eIF-2 but to a more limited extent than reported 
previously. We suggest a potential mechanism for the regulation of 
protein synthesis by influenza virus involving a decreased 
requirement for large pools of active eIF-4F and eIF-2. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The 3' noncoding region element (AUUUA)n specifically targets 

many short-lived mRNAs for degradation. Although the mechanism by 
which this sequence functions is not yet understood, a potential 
link between facilitated mRNA turnover and translation has been 
implied by the stabilization of cellular mRNAs in the presence of 
protein synthesis inhibitors. We therefore directly investigated the 
role of translation on mRNA stability. We demonstrate that mRNAs 
which are poorly translated through the introduction of stable 
secondary structure in the 5' noncoding region are not efficiently 
targeted for selective destabilization by the (AUUUA) . element. 
These results suggest that AUUUA-mediated degradation involves 
either a 5'-->3 l exonuclease or is coupled to ongoing translation of 
the mRNA. To distinguish between these two possibilities, we 
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inserted the poliovirus internal ribosome entry site, which promotes 
internal ribosome initiation, downstream of the 5 ' secondary 
structure. Translation directed by internal ribosome binding was 
found to fully restore targeted destabilization of AUUUA- containing 
mRNAs despite the presence of 5' secondary structure. This study 
therefore demonstrates that selective degradation mediated by the 
(AUUUA) n element is coupled to ribosome binding or ongoing 
translation of the mRNA and does not involve 5*^0-3' exonuclease 
activity. 
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AB A series of universal eukaryotic gene expression vectors was 

constructed. All vectors contain a viral promoter and enhancer, a 
polylinker for insertion of the gene of interest and a 
polyadenylation sequence. To enhance translation, we inserted the 
tripartite leader sequence of an adenovirus downstream of the 
promoter. Using the chloramphenicol acetyl transferase (cat) gene as 
a marker, we show that the strength of various promoters/enhancers 
in different cell lines differed by two orders of magnitude. The 
presence of the tripartite leader increased the efficiency of gene 
expression up to 18 -fold. The level of increase is promoter specific 
and is most likely influenced by additional sequences flanking the 
tripartite leader sequence. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
A series of universal eukaryotic gene expression vectors was 
constructed All vectors contain a viral promoter and enhancer, a 
polyl inker for insertion of the gene of interest and a 
polyadenylation sequence. To enhance translation, we inserted the 
tripartite leader sequence of an adenovirus downstream of the 
promoter Using the chloramphenicol acetyl transferase (cat) gene as 
a marker we show that the strength of various promoters/enhancers in 
different cell lines differed by two orders of magnitude. The 
presence of the tripartite leader increased the efficiency of gene 
expression up to 18-fold. The level of increase is promoter specific 
and is most likely influenced by additional sequences flanking the 
tripartite leader sequence. 
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In cells infected by influenza virus type A, host protein 
synthesis undergoes a rapid and dramatic shutoff . To define the 
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molecular mechanisms underlying this selective translation, a 
transfection/inf ection protocol was developed utilizing viral and 
cellular cDNA clones. When COS-1 cells were transfected with cDNAs 
encoding nonviral genes and subsequently infected with influenza 
virus, protein expression from the exogenous genes was diminished, 
similar to the endogenous cellular genes. However, when cells were 
transfected with a truncated influenza viral nucleocapsid protein 
(NP-S) gene, the NP-S protein was made as efficiently in influenza 
virus infected cells as in uninfected cells, showing that the NP-S 
mRNA, although expressed independently of the influenza virus 
replication machinery, was still recognized as a viral and not a 
cellular mRNA. Northern blot analysis demonstrated that the 
selective blocks to nonviral protein synthesis were at the level of 
translation. Moreover, polysome experiments revealed that the 
translational blocks occurred at both the initiation and elongation 
stages of cellular protein synthesis. Finally, we utilized this 
transf ection/inf ection system as well as double infection 
experiments to demonstrate that the translation of influenza viral 
mRNAs probably occurred in a cap-dependent manner as poliovirus 
infection inhibited influenza viral mRNA translation. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Chimaeric chloramphenicol acetyltransf erase (CAT) mRNA, 

containing the leader sequences of genomic 42S RNA and subgenomic 
26S RNA of Semliki Forest virus (SFV) were synthesized by in-vitro 
transcription. These transcripts were translated with different 
efficiencies, as the authentic mRNA in SFV-infected cells. 
Therefore, they can be used as model mRNA species to study the 
mechanism underlying SFV-directed shut off of host protein 
synthesis. The interaction of translation initiation factors with 
the 5' cap structure was studied. Transcripts prepared in vitro 
using T7 RNA polymerase were capped and methylated 

posttranscriptionally with [P-32] -GTP and S-adenosyl-L-methionine to 
yield cap-labelled mRNA species. Irradiation with ultraviolet light 
of 26S CAT and 42S CAT transcripts, together with crude rabbit 
reticulocyte initiation factors, resulted in the cap-specific 
cross-linking of eukaryotic initiation factors (elF) eIF-4E and 
eIF-4B. The relative binding efficiency of these two factors to the 
cap structure of the various transcripts was, however, markedly 
different; the cap structure present in 26S CAT mRNA interacted 
efficiently with cap-binding proteins, whereas the cap structure of 
42S CAT mRNA hardly bound to these proteins. Comparable results were 
obtained under competitive conditions. Data are presented that the 
secondary structure close to the 5 • cap structure determines the 
efficiency of recognition of the mRNA by these initiation factors. 
Using a chemical cross -linking assay, it was demonstrated that 
eIF-4F, and also eIF-4E, differentially interacted with the cap 
structure of the various transcripts. The data are discussed with 
respect to the possible mechanisms involved in SFV-induced shut off 
of host cell protein synthesis. 
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The adenovirus tripartite leader (TPT) 
5' untranslated region (5'UTR) allows translation in 
poliovirus-infected cells, in which the p220 subunit of eukaryotic 
initiation factor 4F is degraded. This p22 0- independent translation 
was investigated by measuring in vitro translation in a reticulocyte 
lysate of a reporter gene, chloramphenicol acetyl transferase, 
coupled to the TPT 5'UTR. The p22 0 subunit was degraded by 
translation of a foot-and-mouth-disease L-protease construct. 
Surprisingly, the TPT 5'UTR was dependent on intact p220, as are 
other naturally capped mRNA species. Translation of 
encephalomyocarditis virus RNA was p220 independent, as expected 
from its ability to support internal, cap -independent initiation. In 
vitro protein-synthesis experiments with purified initiation factors 
confirmed the dependence of TPT mRNA translation on eukaryotic 
initiation factor 4F. The relationship between adenovirus 
TPT-5 'UTR-directed translation and poliovirus- induced host cell 
shut-off is discussed. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Lengthening the 5' noncoding sequence on SP6 -derived transcripts 

can increase their translational efficiency by an order of magnitude 
under some conditions of translation in reticulocyte lysates. This 
effect was observed upon reiterating three different synthetic 
oligonucleotides, the sequences of which were designed simply to 
preclude secondary structure. It seems unlikely that such 
arbitrarily designed sequences are recognized by sequence-specific 
translational enhancer proteins. Rather, long 5* leader sequences 
appear to accumulate extra 40S ribosomal subunits, which may account 
for their translational advantage. The buildup of 40S subunits on 
long, unstructured leader sequences is predicted by the scanning 
model for initiation. Leader sequences such as these may be ideal 
for in vitro expression vectors. 
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AB The adenovirus tripartite leader is a 

200-nucleotide-long 5* noncoding region which facilitates 
translation of viral mRNAs at late times after infection. The 
tripartite leader also confers the ability to initiate translation 
independent of the requirement for cap-binding protein complex or 
eIF-4F without any requirement for adenovirus gene products. To 
elucidate the manner by which the tripartite leader functions, the 
primary determinants of leader activity were investigated in vivo by 
testing a series of mutations expressed from transfected plasmids. 
The results of these experiments indicate that the tripartite leader 
does not promote internal ribosome binding, at least in a manner 
recently described for picornavirus mRNAs. In addition, despite an 
unusual arrangement of sequences complementary to the 3 1 end of 18S 
rRNA in the tripartite leader, we could find no evidence for 
involvement in its translation activity. Instead, our results are 
consistent with a model in which much of the first leader is 
maintained in an unstructured conformation which determines the 
ability of the tripartite leader to facilitate translation and 
bypass a normal requirement for eIF-4F activity. Several possible 
translation models are discussed, as well as the implications for 
translation of late viral mRNAs. 
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Entered Medline: 19890718 
AB RNA secondary structure analysis was performed to understand the 
translation function of the adenovirus tripartite 
leader, a 200-nucleotide 5' noncoding region found on all 
late viral mRNAs. The tripartite leader facilitates the translation 
of viral mRNAs at late but not early times after infection and 
eliminates the normal requirement for the eukaryotic initiation 
factor 4F or cap binding protein complex. Secondary structures were 
determined by probing 5* or 3' end-labeled tripartite leader RNAs 
under nondenaturing conditions with various single strand- specif ic 
nucleases, and the information was used to generate a potential 
model structure* The resulting structure is attractive since it may 
explain the unusual translation behavior conferred by the tripartite 
leader. We demonstrate that the first leader segment is 
predominantly single-stranded, a property consistent with the 
ability to enhance translation and provide independence from cap 
binding protein complex. In contrast, the remaining two leader 
segments form a moderately stable base-paired structure, except for 
a large hairpin loop. To confirm these findings, the secondary 
structure of the tripartite leader was also probed when it was 
attached to a large segment of a messenger RNA and was found to be 
very similar to that of the individual leader RNA. These findings 
suggest several possible mechanisms to account for the translation 
activity of the tripartite leader. 
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upon transfection of COS-1 cells were used to assess the influence 
of the 5 ! nontranslated regions (5 ! NTRs) on translation of reporter 
genes. A segment of the 5'NTR of encephalomyocarditis virus (EMCV) 
allowed translation of an adjacent downstream reporter gene (CAT) 
regardless of its position in the mRNAs. A deletion in the EMCV 
5'NTR abolishes this effect. Poliovirus infection completely 
inhibits translation of the first cistron of a dicistronic mRNA that 
is preceded by the capped globin 5'NTR, whereas the second cistron 
preceded by the EMCV 5'NTR is still translated. We conclude that the 
EMCV 5'NTR contains an internal ribosomal entry site that allows 
cap -independent initiation of translation. mRNA containing the 
adenovirus tripartite leader is also 

resistant to inhibition of translation by poliovirus. 
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AB All mRNAs encoded by the adenovirus major late transcription unit 
share a common 5' noncoding region, 200 nucleotides in length, 
termed the tripartite leader sequence. To assess function of the 
tripartite leader, recombinant viruses were prepared which carried 
either a bona fide herpes simplex virus thymidine kinase gene or a 
modified thymidine kinase gene whose normal 5' noncoding domain was 
replaced with the adenovirus leader sequence. The tripartite leader 
simultaneously decreased the nuclear half-life and increased the 
cytoplasmic half-life of the thymidine kinase-specif ic mRNA. The 
tripartite leader stabilized the non-adenovirus mRNA only within the 
environment of an adenovirus -infected cell during the late phase of 
the infectious cycle. 



Searcher : Shears 3 08-4994 



09/482682 



L9 ANSWER 32 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



DUPLICATE 14 



37 MEDLINE 

88215035 MEDLINE 
88215035 PubMed ID: 2835510 
The adenovirus tripartite 
leader may eliminate the requirement for 
cap-binding protein complex during translation 
initiation. 

Dolph P J; Racaniello V; Villamarin A; Palladino F; 
Schneider R J 

Department of Biochemistry, New York University 
Medical Center, New York 10016. 
AI 20017 (NIAID) 
CA-42357 (NCI) 

JOURNAL OF VIROLOGY, (1988 Jun) 62 (6) 2059-66. 
Journal code: KCV; 0113724. ISSN: 0022-538X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198806 

Entered STN: 19900308 
Last Updated on STN: 19970203 
Entered Medline: 19880620 
tripartite leader is a 

5' noncoding region that is found on all late viral 
mRNAs. This segment is required for preferential translation of 
viral mRNAs at late times during infection. Most tripartite 
leader-containing mRNAs appear to exhibit little if any requirement 
for intact cap-binding protein complex, a property previously 
established only for uncapped poliovirus mRNAs and capped mRNAs with 
minimal secondary structure. The tripartite leader also permits the 
translation of mRNAs in poliovirus -infected cells in the apparent 
absence of active cap-binding protein complex and does not require 
any adenovirus gene products for this activity. The preferential 
translation of viral late mRNAs may involve this unusual property. 
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To determine whether the tripartite leader is required for efficient 
translation in adenovirus -infected cells at late times of infection, 
we constructed recombinant adenoviruses containing the influenza 
virus nucleocapsid protein (NP) gene expressed under the control of 
the adenovirus major late promoter (MLP) . We chose the NP gene 
because previous results showed that the influenza virus NP mRNA was 
an extremely effective initiator of translation in cells which were 
superinf ected with influenza virus at late times of adenovirus 
infection (M. G. Katze, B. M. Detjen, B. Safer, and R. M. Krug, Mol. 
Cell. Biol. 6:1741-1750, 1986). The NP gene in the adenovirus 
recombinants was inserted downstream of an MLP that replaced part of 
the early (E1A) region. The resulting NP mRNAs either lacked any 
tripartite leader sequences or contained at their 5 ' ends various 
portions of the tripartite leader: 33, 172, or all 200 nucleotides 
of the leader. The relative amounts of the NP protein synthesized by 
the recombinants were directly proportional to the amounts of the NP 
mRNA made, indicating that the presence of 5' tripartite leader 
sequences did not enhance the translation of NP mRNA. In addition, 
the sizes of the polysomes containing NP mRNA were not increased by 
the presence of tripartite leader sequences, indicating that the 
initiation of translation was not enhanced by these sequences. On 
the other hand, the presence of tripartite leader sequences 
immediately downstream of the MLP did enhance the transcription of 
the inserted NP gene, as shown by Northern (RNA) analysis of in vivo 
NP mRNA levels and by in vitro runoff assays with isolated nuclei. 
Our results indicate that more than 33 nucleotides of the first 
leader segment of the tripartite leader are required for optimal 
transcription from the MLP. 
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A series of adenovirus type 5 variants was constructed to probe the 
function of the tripartite leader sequence, a 200-nucleotide, 5' 
noncoding sequence carried on the majority of late viral mRNAs . 
Recombinant plasmids were constructed that carried the major late 
transcriptional control region followed by portions of the 
tripartite leader sequence fused to the E1A coding region. These 
modified E1A genes were then rebuilt into intact viral chromosomes, 
replacing the corresponding wild-type region. The leader segments 
had no effect on the translation of E1A mRNAs early after infection, 
but the tripartite leader significantly enhanced (5- fold) the 
efficiency with which the mRNAs were translated late after 
infection. 
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We developed a method for conveniently positioning foreign DNA at 
many preselected sites in the adenoviral genome by a combination of 
in vitro and in vivo recombination. Using this technique, we 
constructed a set of recombinant viruses that contain the SV40 A 
gene downstream from the adenovirus tripartite 
leader. One of these hybrid viruses, Ad-SVR26, contains the 
A gene close to and downstream from both the major late promoter and 
the first segment of the tripartite leader. The transcripts encoded 
by the inserted SV40 DNA are highly overproduced in infected cells; 
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they initiate at the adenoviral late promoter and terminate at the 
SV40 polyadenylation site. Several novel splice acceptor sites in 
the SV4 0 sequences are used in the processing of the primary 
transcript to produce six different species of spliced RNA. The 
synthesis of T antigen in Ad-SVR26 -infected cells requires the use 
of novel AUG initiation codons present within the SV40 coding region 
or adenoviral sequences that normally form part of the intron 
between the first and second segments of the tripartite leader. The 
level of T antigen expression is not as high as the level of mRNA 
production. The usage of these new AUG triplets or the absence of 
the complete adenovirus tripartite 

leader sequence may account for the low efficiency of 
translation. 
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AB We have obtained novel adenovirus -SV40 recombinant viruses that 
express wild-type SV40 large T and small t antigens under the 
control of different adenovirus promoters. Hybrids were constructed 
in vitro with SV40 DNA that contains the entire early coding region 
but lacks the transcriptional promoter. Recombinants were isolated 
by a strong biological selection for viruses that express SV4 0 T 
antigen. Analysis of several recombinant genomes indicates that they 
contain the SV40 A gene inserted in a variety of positions and 
orientations in the adenoviral genome. Moreover, the set of hybrid 
transcripts reveals an unexpected variety of splicing patterns. Some 
hybrid mRNAs transcribed from the adenovirus late promoter appear to 
contain the adenovirus tripartite leader 

sequence. Other hybrid mRNAs were transcribed from adenovirus early 
promoters. All recombinant mRNAs contain intact SV40 early sequences 
that have normal splice patterns and produce wild-type T antigens. 
Biochemical characterization of SV40 T antigens overproduced by the 
hybrid viruses indicates that they are structurally 
indistinguishable from wild-type SV40 large T antigen and are 
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functionally equivalent to the D2 protein. 
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